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CLAIMS 

1 . Use use of a compound of formula (I) 
N 



(D 

in which: 

X is N or CA where A is hydrogen, halogen, CHRV, OR^ NR^R^, 
SR^; 

R^ and R^ are independently hydrogen, Ci^ alkyl or C3-6 cycloalkyl both of which can 
optionally contain one or more O, S or NR"* groups where R"^ is hydrogen or Ci^ alkyl, and 
can be optionally substituted by aryl, heteroaryl, NR^R^ where R^ and R^ together with the 
nitrogen atom to which they are attached form a 4-7 membered ring optionally containing a 
further O, S, NR"*, or R2 and R3 together with the nitrogen atom to which they are attached 
form a 4-7 membered ring optionally containing a fiirfher O, S, NR"* group, or R2 and R3 
are aryl or heteroaryl groups, both aryl and heteroaryl groups being optionally substituted 
by halogen, amino, hydroxy, cyano, nitro, carboxy, CONRV, SOaNR^R^ SOaR^ 
trifluoromethyl, NHS02R^ NHCOR^ ethylenedioxy, methylenedioxy, Ci^ alkyl, C1.6 
alkoxy, NR^R* or SR^ where R"' and R* are independently hydrogen or alkyl; 

R and R^ are independently a group Y(CH2)pR^ where p is 0, 1 , 2 or 3 and Y is O or NR^® 
where R^° is hydrogen. Cm alkyl or C3.6 cycloalkyl; 

and R^ is hydrogen, Ci^ alkyl which can optionally contain one or more O, S or NR^ 
groups where R"* is hydrogen or Ci^ alkyl, or a 3 to 7-membered saturated ring optionally 
containing a carbonyl group, one or more O, S or N atoms, or an aryl or heteroaryl group 
containing one to four heteroatoms selected from O, S or N, the saturated ring, aryl and 
heteroaryl groups all being optionally substituted by halogen, amino, hydroxy, cyano, 
nitro, carboxy, CONR V, SO2NRV, SOzR^ trifluoromethyl, NHSOaR^ NHCOR^ 
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ethylenedioxy, methylenedioxy, Ci-ealkyl, Ci.6aIkoxy, SR^ or NR^^R^^ where R^' andR^^ 
are independently hydrogen, Ci-e alkyl cr together with the nitrogen atom to which they are 
attached form a 5- or 6-membered saturated ring optionally containing a further O, S or 
NR"^ group; 

or R/R* is a group NR*°(CHR*^ CONR^R^ or NR^°(CH2)qC0NR^R^ where q is 1, 2 or 3; 
or R/R^ is a group NR^^R^^ where R^^ and R*"* together with tiie nitrogen atom to which 
they are attached form a 4 to 7-membered saturated ring optionally containing a carbonyl 
group, O, S or N atom and optionally substituted by Ci^ alkyl, amino, hydroxy, COaCi^ 
alkyl, halogen, NR^R^ ^IR^R^ Ci^ alkylNR^ where R^^ and R^^ are independently 
hydrogen or Ci^ alkyl, CONR^^R^^ where R^^ and R*^ are independently hydrogen or Cus 
alkyl, or optionally substituted by aryl, phenoxy, COphenyl, or a heteroaryl group, the 
latter four groups being optionally substituted by halogen, amino, hydroxy, cyano, nitro, 
caiboxy, CONRV, SO2NRV, S02R^ trifluoromethyl, NHS02R^ NHC0R\ 
ethylenedioxy, metiiylenedioxy, Ci^ alkyl, Ci-e alkoxy, SR^ or NR"R^^ where R" and R^^ 
are independentiy hydrogen, Ci^ alkyl or together with the nitrogen atom to which they are 
attached form a 5- or 6-membered saturated ring optionally containing a fiirtiier O, S or 
NR"^ group; 

and pharmaceutically acceptable salts or solvates thereof, in the manufacture of a 
medicament for use in the inhibition of cathepsin S in a mammal such as man. 

2. Use compound according to claim 1 in which X is CH, NHR^ OR^ where R^ is 
hydrogen or Ci-6 alkyl. 

3. Use compound according to claim 1 or 2 in which R is a groiq) Y(CH2)pR^ where p is 
0 or 1 and Y is NR^ where R* is hydrogen and R^ is substituted phenyl. 

4. Use compound according to any one of claims 1 to 3 in which R^ is a group NR^^R^"* 
where R^^ and R^"* together with the nitrogen atom to which they are attached form a 
morpholine ring, piperidine or piperazine ring optionally substituted. 

5. Use compound according to any one of claims 1 to 3 in which R^ is a group NR^R^^ 
where R^^ is H or Ci-6 alkyl and R^ is Ci^ alkyl which can optionally contain one or more 
0, S or NR^ groups where R"^ is hydrogen or Ci^ alkyl. 

6. Use according to claim 1 where the compound of formula (T) is selected from: 
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4-[(4-Chlorophenyl)aTnmo]-6-(dimethylamino>l,3,5-tri 

4-Moipholin-4-yl-6-(4-phenoxjpiperidin-l-yl)-l,3,5-triaz^ 

4-[(4-Chlorophenyl)ammo]-6-morpholiii-4-yl- 1 ,3,5-triazine-2-carbonitrile, 

4-(7-Azabicyclo[2.2.1]hept-7-yl)-6-[(4<Uorophenyl)amino]-l,3,5-triazme^^^ 

4"[(4-Chlorophenyl)ainino]-6-pyrrolidin- 1 -yl- 1 ,3,5-triazine-2-carbonitrile, 

4-[(4-CWorophenyl)ammo]-6-piperidin-l-yl-l,3,5-tria2ine-2-c^^ 

4-[(4-Chlorophenyl)amino]-6-(ethylaiiimo)-l,3,5-triazine^^ 

4-[(4-CUorophenyl)ainino]-6-(3-hydroxypyirolidin- 1 -yl)- 1 ,3,5-triazme-2-carbonitrile, 

4-[(4-ChIorophenyl)ainmo]-6-[(2-piperidin-l-ylethyl)amino]-l^ 

4-[(4-ChIorophenyl)ammo]-6-(4-phenylpiperidin-l-yl)-l,3,5-Mazine-2-c^^ 

4-[(3-Chlorobenzyl)ammo]-6-(dimethylamino)-l,3,5-t^ 

4-Moipholm-4-yl-6-[(4-moipholm-4-ylphenyl)animo]-l,^ 

4-(2,3-Dihydro- 1 ,4-benzodioxm-6-ylamino)-6"morpholm-4-yl- 1 ,3,5-triazine-2- 

carbonitrile, 

4-Morpholm-4-yl-6-(3-phenylpiperidin"l-yl)-l,3,5-triazine-2-carbo 

4-(l,4'-Bipipeiidin-r-yl)-6-morpholm-4-yl-l,3,5-triazme-2-carbo 

4-[4-(lH-Imidazol-l-yl)piperidin-l-yl]-6-moipholin-4-yl-l,3,^ 

4-[4-(4-Chlorobenzoyl)piperidin-l-yl]-6-morpholin-4-yl-l,3,5-triazine-2-ca^^ 

4-[4-(5-Cliloropyridin-2-yl)piperazin-l-yl]-6-morpholin-4-yl-l,3,5-M 

4-Moipholin-4-yI-6- { [3-(2-oxopyrrolidin- 1 -yl)propyl]ainino} - 1 ,3,5-triazine-2K)arbonitrile, 

1 -(4-Cyano-6-morpholm-4-yl-l ,3,5-triazm-2-yl)-N,N-diethylpiperidm 

4-[4-(2-Methoxyphenyl)piperazin-l-yl]-6-motpholin-4-yl-l,3,5-tri 

N-2— (4-Cyano-6-moipholin-4-yl-l,3,5-triazm-2-yl)-N~l~,^^ 

moipholm-4-yl-l,3,5"triazin-2-yl).N-isobutylglycyl]moiphol^ 

isobutylglycinamide, 

4-Morpholin-4-yl-6-[(2-pyridin-3-ylethyl)ammo]-l,3,5-fa^ 

4-{[2-(2-Furyl)ethyl]ainino}-6-moipholm-4-yl-l,3,5-tria^ 

4-[(4-Chlorophenyl)amino]-6-(4-me%lpiperazm-l-yl)4,3,5-triam 

4-Azetidin-l-yl-6-[(4"CUorophenyl)amino]-l,3,5-triazme-2-carbonitr^ 

4-[(4-Chlorophenyl)ainino]-6-morphoIm-4-ylpyrimidine-2-carbom 

4-[(4-Methylcyclohexyl)amino]-6-morpholin-4-ylpyrimidine-2-cart)om 

4-(4-Chlorophenoxy)-6-moipholin-4-ylpyrimidine-2-carbonitrile, 

4-[(4-Chlorophenyl)amino]-6-(dimethyIammo)pyrirnidine-2-c^^ 

4-[(l-MethyIpiperidin-4-yl)ainino]-6-moipholm-4-ylpyrim 

4-(CycIohexylamino)-6-morpholm-4--ylpyriiiiidine-2-carboiutril 

4-[(4-Chlorophenyl)aniino]-6-pyrrolidin-l-ylpyriinidine-2-ca^^ 
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4-[(6-QiloropyridiB-3-yl)ammo]-6-moipholin-4-ylpyi^ 

1 - {6-[(4-Chlorophenyl)amino]-2-cyanopyrimidm-4-yl} -L-prolinam 

4-(4-Aimnopiperidin- 1 -yl)-6-[(4-clilorophenyl)amino]pyrimidme-2-carbonitrile, 
44(4-CUorophenyl)ammo] -6-(4-pyrrolidm- 1 -ylpiperidin- 1 -yl)pya 
4-[(4-Chlorophenyl)amino]-6-[(3-pyn'olidin-l-ylpropyl)ammo]pyrim^ 

tert-Butyl 4-{6-[(4-chlorophenyl)amino]-2-cyanopyrimidm-4-yl}piperazme-l-carboxyb 

4-[(4-CUorophenyl)amino]~6-(cyclopropylamino)pyriinidine-2-carboiutri^ 

4- [(4-Chlorophenyl)amino] -6-piperaziii- 1 -ylpyrimidme-2-carbonitrile, 
(2S)-N--2-- {6-[(4-CWorophenyl)aiiiino]-2-cyanopyrimidin-4-yl} 
{6-[(4-cUorophenyl)ainino3-2-cyanopyrmudin-4-yl } -L-leucyl)rQorpholin-3-yl]-L- 
leucinamide, 

5- CMoro-4-[(4-chlorophenyl)airdno]-6-moipholin-4-yl^ 

4-[(4-CUorophenyl)ammo]-5-methoxy-6-pipera2m- 1 -ylpyrimidine-2-carbonitrile, 
4-[(4-Chlorophenyl)amino]-5-me1iioxy-6-moipholm-4-ylpyrim 
4-[(3S)-3-Aminopyrrolidin-l-yl]-6-[(4-cWorophenyl)amino]-5-methox>^ 
carbonitrile, 

4-[(4-Chlorophenyl)amino]-6- {4-[3-(dimethylainino)propyl]piperazm- 1 -yl} -5- 
methoxypyriinidine-2-carbomtrile, 

4-[(4-CUorophenyl)amino]-6-(dimethylarnino)-5-methoxypyri^ 

4-[(4-CUorophenyl)amino]-5-methoxy-6-(3H3xopiperazm-l-yl)pyrra 

1 - {6-[(4-Chlorophenyl)amjBo] -2-cyano-5-methoxypyriimdin-4-yl } piperidine-3- 

carboxainide, 

4- (4-Aminopiperidin-l-yl)-6-[(4-chlorophenyl)ammo]-5-me1hoxypy^ 
carbonitrile, 

5- Ainino-4-[(4-chlorophenyl)aiiuno]-6-moipholin-4-yIpyr^ 
5-Amino-4-[(4-CUorophenyl)amino]-6"(e&ylamino)pyrimidin 
and phannaceutically acceptable salts thereof. 

7. A compound of formula (T): 



N 
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(D 

in which: 

X is CA where A is hydrogen, halogen, CHR^R^ OR^ NR.^R\ 
SR^ 

R^ and R^ are independently hydrogen, Ci^ alkyl or C3.6 cycloalkyl both of which can 
optionally contain one or more O, S or NR^ groups where R"* is hydrogen or Ci^ alkyl, and 
can be optionally substituted by aryl, heteroaryl, NR^R^ where R^ and R^ toge&er with the 
nitrogen atom to which they are attached form a 4-7 membered ring optionally containing a 
further O, S, NR^ or R2 and R3 together with the nitrogen atom to which they are attached 
form a 4-7 membered ring optionally containing a further O, S, NR"* group, or R2 and R3 
are aryl or heteroaryl groups, both aryl and heteroaryl groups being optionally substituted 
by halogen, amino, hydroxy, cyano, nitro, carboxy, CONR'^R^, SOaNR^R^, SOaR^, 
trifluoromethyl, NHS02R\ NHCOR^ ethylenedioxy, methylenedioxy, Ci^ alkyl, Ci^ 
alkoxy, NR^R^ or SR^ where R^ and R^ are independently hydrogen or Ci^ alkyl; 

R and R^ are independently a group Y(CH2)pR^ where p is 0, 1, 2 or 3 and Y is O or NR^** 
where R^^ is hydrogen, Cue alkyl or C3-6 cycloalkyl; 

and R^ is hydrogen, Ci.^ alkyl which can optionally contain one or more O, S or NR^ 
groups where R^ is hydrogen or Ci^ alkyl, or a 3 to 7-membered saturated ring optionally 
containing a carbonyl group, one or more O, S or N atoms, or an aryl or heteroaryl group 
containing one to four heteroatoms selected from O, S or N, the saturated ring, aryl and 
heteroaryl groups all being optionally substituted by halogen, amino, hydroxy, cyano, 
nitro, caiboxy, CONRV, SO2NRV, SOaR^ trifluoromethyl, NHSOaR^ NHCOR'*, 
ethylenedioxy, methylenedioxy. Cm alkyl, Ci^ alkoxy, SR^ or MR* ^R'^ where R" and R^^ 
are independently hydrogen, Ci^ alkyl or together with the nitrogen atom to which they are 
attached form a 5- or 6-membered saturated ring optionally containing a further O, S or 
NR"^ group; 

or R/R^ is a group NR^^(CHR^^ CONR^R^ or NR^^(CH2)qC0NR^R^ where q is 1, 2 or 3; 
or R/R' is a group NR^^R^"^ where R^^ and R^"* together with the nitrogen atom to which 
they are attached form a 4 to 7-membered saturated ring optionally containing a carbonyl 
group, O, S or N atom and optionally substituted by Ci^ alkyl, amino, hydroxy, COaCi^ 
alkyl, halogen, NR^R^ NR V, Ci^ alkylNR^^R^^ where R^^ and R^^ are independently 
hydrogen or alkyl, CONR^ where R^^ and R^^ are independently hydrogen or Ci^ 
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alkyl, or optionally substituted by aryl, phenoxy, COphenyl, or a heteroaiyl group, the 
latter four groups being optionally substituted by halogen, amino, hydroxy, cyano, nitro, 
carboxy, CONR^R^ SO2NRV, SOaR^ trifluoromethyl, NHSOaR^ NHC0R\ 
ethylenedioxy, methyl enedioxy, C1.6 alkyl, Ci.6alkoxy, SR^ or NR'*R^^ where R^^ and R^^ 
are independently hydrogen, C^e alkyl or together with the nitrogen atom to which they are 
attached form a 5- or 6-membered saturated ring optionally containing a further O, S or 
MR"* group; 

and pharmaceutically acceptable salts or solvates thereof. 

8. A compound of formula (T) as defined in claim 7 for use in therapy. 

9. A pharmaceutical composition which comprises a compound of the formula (T) as 
defined in claim 7 or a pharmaceutically acceptable salt thereof and a pharmaceutically 
acceptable diluent or carrier. 

10. A method for producing inhibition of a cysteine protease in a mammal, such as man, 
in need of such treatment, which comprises administering to said mammal an effective 
amount of a compound of the present invention as defined in claim 7 or a pharmaceutically 
acceptable salt thereof. 



